Comparison of BluB/CobT2 to other CobT proteins supports lack of activation of adenine Studies on S. enterica CobT revealed that serine at position 80 interacts with the amino group (N10) and glutamine at position 88 interacts with the N3 ring nitrogen of adenine, stabilizing it in the active site [17; 39] . In CobT homologues, the amino acid corresponding to serine at position 80 in CobT of Salmonella enterica discriminates between adenine activation versus DMBI activation (Additional  table 1 ). Small polar amino acids (serine and aspartic acid) interact with the N10 amino group of adenine and are found in those CobT enzymes that activate adenine. In contrast, large aromatic amino acids (phenylalanine, tyrosine, and tryptophan) would clash with the N10 amino group of adenine and are found in those CobT enzymes that activate DMBI but do not activate adenine. Additionally, the charged D80 excludes activation of the hydrophobic DMBI, which would otherwise leave an energetically unfavorable, unpaired buried charge. We propose the following rules to predict specificity: (i) a hydrophobic residue in position 80 implies activation of DMBI and exclusion of adenine, (ii) a polar residue in position 80 implies activation of adenine, (iii) a charged residue in position 80 implies exclusion of DMBI. Since changing glutamine to methionine at position 88 decreased the reaction with adenine and furthermore increased the reaction with DMBI in S. enterica CobT [17] , we suggest that hydrophobic residue at this position has a supporting role in stabilization of DMBI, while uncharged polar residue does not exclude it. Extracts from P. freudenreichii cells grown under anaerobic (A) and microaerobic (B) conditions, with and without DMBI (100 µM) or adenine (100 µM). Three peaks (peak 3, peak 4 and peak 5) identified with UHPLC-MS/MS to be cobinamides (C) were seen only in cells of the cultures when no DMBI was added. The mobile phase for UHPLC-UV and LC-MS contained 0.1% formic acid. 
